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ABSTRACT: 

PURPOSE: To provide a permanent magnet rotating electric machine suitable 
for drum driving of LBP or the like in which magnetic flux distribution is a 
sinusoidal, the torque is high and cogging torque can be reduced. 

CONSTITUTION: In a rotor R1 formed of a cylindrical magnetic body having a 
hole into which a rotating shaft is inserted in the center, a plurality of 
U-shaped slits 20 are provided in the periphery of this rotor at equal pitches 
with non-slit parts facing outward in a radial direction so that the widths (A 
part) of magnetic body parts between the adjacent U-shaped slits are equal to 
the widths (B part) of magnetic body parts which are the non-slit part in the U 
shape, and inside the U-shaped slits U-shaped permanent magnets or bond magnets 
21 are provided, so as to magnetize the A parts and B parts of different 
polarity. 
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(54) PERMANENT MAGNET ROTATING ELECTRIC MACHINE 

(57)Abstract: 

PURPOSE: To provide a permanent magnet rotating electric machine suitable for drum 
driving of LBP or the like in which magnetic flux distribution is a sinusoidal, the torque 
is high and cogging torque can be reduced. 

CONSTITUTION: In a rotor Rl formed of a cylindrical magnetic body having a hole 
into which a rotating shaft is inserted in the center, a plurality of U-shaped slits 20 are 
provided in the periphery of this rotor at equal pitches with non-slit parts facing outward 
in a radial direction so that the widths (A part) of magnetic body parts between the 
adjacent U-shaped slits are equal to the widths (B part) of magnetic body parts which are 
the non-slit part in the U shape, and inside the U-shaped slits U-shaped permanent 
magnets or bond magnets 21 are provided, so as to magnetize the A parts and B parts of 
different polarity. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The periphery is approached in the rotator which changes from the magnetic 
substance of the shape of a cylindrical shape which has the hole which a revolving shaft 
penetrates to a core. Two or more non-slit sections to radial the slit of U typeface in a ** 
pitch outward Arrange equally and it is filled up with U typeface permanent magnet or a 
bond magnet in the above-mentioned U typeface slit, the width of face (A section) of the 
magnetic-substance section between adjoining U typeface slits, and the width of face (B 
section) of the magnetic- substance section which is the non-slit section in U characters - 
abbreviation - The permanent magnet type dynamo-electric machine characterized by 
having the rotator which magnetized the A section and the B section so that it might 
become heteropolarity. 

[Claim 2] Z [ 1 80 degrees / ] The two cylindrical shape-like magnetic substance of each 
other which contained the permanent magnet in two or more U typeface slits stated by 
claim 1 in the shifted location So that the plate-like permanent magnet magnetized two 
poles in the thickness direction may be pinched and the polarity of the A section by the 
permanent magnet of above-mentioned U typeface slit section and the B section and each 
magnetic polarity of the A section by the pinched above-mentioned plate-like permanent 
magnet and the B section may be in agreement The permanent magnet type dynamo- 
electric machine equipped with the rotator which comes to magnetize a slit section 
permanent magnet. However, Z is the number of pole gears. 
[Claim 3] The permanent magnet type dynamo-electric machine considered as the 
configuration which does not equip U typeface slit section with a permanent magnet in 
the permanent magnet type dynamo-electric machine according to claim 2. 
[Claim 4] It consists of the approximately cylindrical magnetic substance of outer- 
diameter 2r which prepared the 2Z piece slit which at least one side by the side of a 
periphery or inner circumference connected in the narrow width section in pitches [ radial 
], and the slit section of a 2Z piece slit is filled up with permanent magnets, such as a 
bond magnet. By the 2Z piece slit The radial length of the pole section which changes 
with the 2Z piece magnetic substance formed It is referred to as a. n That were referred to 
as one or more positive integers, m= 1, 2 or 3, k= 1, or 2, are a>=pir/2Z, and filled Z=m 
(3n**l), Z=k (4n**l), or Z=k (5n**2), and the 2Z piece above-mentioned pole section 
was magnetized by heteropolarity on the periphery by turns The permanent magnet type 


dynamo-electric machine which has the rotator by which it is characterized. 
[Claim 5] With the permanent magnet which the direction length of a revolving shaft of 
abbreviation [ the cylindrical shape-like magnetic substance, ] was in the hole of the core 
by carrying out in the cylindrical shape-like magnetic substance according to claim 4, and 
inserted in the permanent magnet, and the 2Z piece slit section was also filled up with the 
permanent magnet, and was inserted in the main hole to the both ends of the cylindrical 
shape-like magnetic substance The pole pitch of Z pieces shifts the two magnetic 
substance of each other prepared in pitches [ poles / Z / which were made into the shape 
of abbreviation isomorphism at the pole configuration each configuration of whose is 2Z 
piece of the cylindrical shape-like magnetic substance in a radial ] 1/2 to radial [ the ] so 
that it may be made to stick. The permanent magnet type dynamo-electric machine which 
has the rotator characterized by having arranged, making it each of those poles of Z 
pieces lap with the 2Z piece pole section of the above-mentioned cylindrical shape-like 
magnetic substance every other piece, and magnetizing two poles in the direction of a 
revolving shaft. 

[Claim 6] A permanent magnet is prepared in the cylindrical shape-like magnetic 
substance of the 2Z piece pole which the periphery connected in the narrow width section 
at the centrum. So that the Z poles can shift the magnetic substance of each other which 
had the Z poles in radial [ according to claim 5 ] 1 / 2 pitches (180degree/Z) and the pole 
may lap with the 2Z piece pole of the cylindrical shape-like magnetic substance every 
other piece It is made to stick. The Z pole The permanent magnet type dynamo-electric 
machine which has the rotator characterized by having made each of the magnetic 
substance which it has fix an approximate circle tabular permanent magnet in the said 
alignment, having made each of this permanent magnet fix disc-like magnetic-substance 
York further, having connected these York with the revolving shaft which consists of the 
magnetic substance, and being magnetized in the direction of a revolving shaft at least. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to amelioration of permanent 
magnet type dynamo-electric machines, such as a permanent-magnet type stepping motor 
with little rotational vibration suitable for a laser beam printer (it omits Following LBP) 
etc. 
[0002] 

[Description of the Prior Art] Drawing 12 - drawing 1 5 explain the contents and the 
configuration of the conventional technique. 

Conventional example 1 : Drawing 12 is the perspective view showing the configuration 
of the permanent magnet type stepping motor of 2 phase type which is the conventional 
example 1, or a synchronous motor. In this drawing stator S' two phases It consists of the 
1st stator part 1 and the 2nd stator part 2 to constitute, and the 1st stator part 1 is 
depended as toroidal coil lc contained in the pole gears la and lb of the shape of a 
ctenidium mutually combined with the inner circumference side, these pole gear la, and 
lb. Similarly the 2nd stator part 2 Pole gear 2a, It consists of toroidal coil 2c contained in 


2b, and these pole gear 2a and 2b. Here, pole gears la and 2a are electrical angles, for 
example, shift 90 degrees and are arranged. R' is a rotator, this rotator R' consists of a 
permanent magnet 3 magnetized so that N and the south pole might be arranged by turns 
at a circumferencial direction at a periphery side, a core 4, and a rotor axis 5, and bearing 
of the rotor axis 5 is carried out to stator S' through bearing (not shown). In this case, the 
magnetization pitch angle of the division angular pitch of the clo-pole of each phase of 
stator S' and rotator R f is constituted so that it may be mutually in agreement. Thus, since 
a field is given with a permanent magnet, the multipolar stepping motor and multipolar 
synchronous motor with which a rotator consists of a permanent magnet have good 
effectiveness as a revolving-field type motor, and since it is a multi-electrode, they are 
widely used for the direct load drive which does not use a reducer. Since an open-loop 
drive can be performed and the unnecessary and cheap system of a tachometer generator, 
an encoder, etc. becomes possible, many especially stepping motors of this structure are 
used. In addition, the flux density of the rotator magnetic pole of such a permanent 
magnet type becomes sine wave-like, as shown in A of drawing 1 5 . It is as follows when 
the distribution property of this flux density is explained further in full detail. In the thing 
of the structure of the permanent-magnet type (henceforth PM mold) of two phases of 
drawing 12 Since Rota is magnetized N and alternately with S by the periphery of a ring- 
like permanent magnet, Since it is distributed in the shape of a sine wave compared with 
an HB mold as the magnetic-flux distribution in an air gap is shown in drawing 1515 
although the maximum of the flux density of an air gap is smaller than a hybrid mold 
(henceforth an HB mold), Seldom including harmonic content, for this reason, a flux 
linkage lambda serves as little rotation of vibration at running torque, seldom including 
an oscillating component, and when this is further analyzed from a formula, it is as 
follows, although the formula of torque is guided with 2 phase machine for simplification 
of count - the following (1) - (4) type - (5) types - moreover, (6) types are called for as 
theta=omegat by (5) formulas. In addition, for lambdaa, the maximum of a flux linkage, 
and kl and k2 are [ a phase flux linkage and lambdab of b phase flux linkage and phim ] 
constants here, respectively. Moreover, ia is [ b phase current and im of a phase current 

and ib ] the maximums of a current. lambdaa=phim [klcostheta+k3cos3theta] (1) 

lambdab=phim [klcostheta+k3cos3theta] (2) 

ia=Imcos (omega t+alpha) (3) 

ib=Imsin (omega t+alpha) (4) 

T=(dlambda/dtheta) i =phimlm [klsin(omega t+alpha-theta)-3k3sin (omega 

t+alpha+3theta)] 

(5) 

As theta=omegat T=phi mlm [klsinalpha-3k3sin (4 theta+alpha)] (6) 

(6) The 2nd term of a formula expresses vibratory torque. In the thing of a permanent- 
magnet type, considering being set to k3=0, an oscillating component disappears and (6) 
types serve as a low oscillating rotary motor. 

[0003] Conventional example 2: Drawing 13 and drawing 14 show the stepping motor of 
the HB mold of three-phase-circuit 3 pole which hits the conventional example 2, 
respectively, and drawing 13 is a crossing side elevation and a sectional view [ in / in 
drawing 14 / the Y-Y' line of drawing 13 ], and they show the example of a variety mold. 
In each drawing, the pole gear by which 6-8 were prepared in the stator magnetic pole, 
and 6a-8a were prepared in the inside side, respectively, and 6c-8c are exiting coils, 


respectively. As for a rotor axis and 12, casing, and 13 and 14 are [ the rotator which 9 
fastens a permanent magnet 10 and changes, and 1 1 ] bearing. In addition, the flux 
density of the rotator magnetic pole of such an HB mold becomes abbreviation square 
wave-like, as shown in B of drawing 15 . Moreover, in the rotator of the HB mold of this 
configuration, since N pole and the south pole separate into shaft orientations and serve 
as a magnetic tooth of a convex pole, the part of a convex pole magnetic tooth has [ 
magnetic-flux distribution of an air gap with a stator ] equally strong flux density, and a 
crevice serves as distribution near zero. For this reason, many space higher harmonics 
will be contained in the flux linkage lambda with the stator coil of the Rota magnetic 
flux, and an oscillating component is contained in running torque. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, there were the following troubles 
in the thing of the example of since [ above-mentioned / each ] **. In the case of the 
conventional example 1: Since ** rotator is magnetized N and alternately with S by the 
periphery of a ring-like permanent magnet, the maximum of the flux density of an air gap 
is smaller than the HB mold of the conventional example 2, but since the magnetic-flux 
distribution in an air gap is distributed in the shape of a sine wave compared with an HB 
mold like drawing 15 , a flux linkage lambda serves as little rotation of vibration 
comparatively, including respectively harmonic content and the oscillating component of 
running torque only in a few. However, this invention cannot say that the field of an 
oscillation characteristic is still enough as an object for LBP made into the application 
application. 

** Compared with the thing of an HB mold, torque serves as smallness. 
** A step angle (resolution) is not small made for 2 phase type. In the case of the 
conventional example 2: Compared with the thing of the permanent magnet type of the 
** conventional example 1, as shown in drawing 15 , flux density serves as a large next 
door, and torque serves as size. 

** However, since N pole and the south pole divide the rotator of an HB mold into shaft 
orientations and it has become the magnetic tooth of a convex pole, the part of a convex 
pole magnetic tooth has [ magnetic-flux distribution of an air gap with a stator ] equally 
strong flux density, and a crevice serves as distribution near zero. For this reason, many 
space higher harmonics will be contained in the flux linkage lambda with the stator coil 
of rotator magnetic flux. Therefore, an oscillating component is contained in running 
torque. This invention aims at offering the permanent magnet type dynamo-electric 
machine which solved the above-mentioned technical problem (trouble) of the 
conventional thing. 
[0005] 

[Means for Solving the Problem] In the rotator which changes from the magnetic 
substance of the shape of a cylindrical shape which has the hole which a revolving shaft 
penetrates to a core in order that the permanent magnet type dynamo-electric machine of 
this invention may solve the above-mentioned technical problem The periphery is 
approached. Two or more non-slit sections to radial the slit of U typeface in a ** pitch 
outward Arrange equally and it is filled up with U typeface permanent magnet or a bond 
magnet in the above-mentioned U typeface slit, the width of face (A section) of the 
magnetic-substance section between adjoining U typeface slits, and the width of face (B 
section) of the magnetic-substance section which is the non-slit section in U characters — 


abbreviation — It considered as the configuration equipped with the rotator which 
magnetized the A section and the B section so that it might become heteropolarity. Z [ 
180 degrees / ] The two cylindrical shape-like magnetic substance of each other which 
contained the permanent magnet in two or more U typeface slits in this case, in the 
shifted location So that the plate-like permanent magnet magnetized two poles in the 
thickness direction may be pinched and the polarity of the A section by the permanent 
magnet of above-mentioned U typeface slit section and the B section and each magnetic 
polarity of the A section by the pinched above-mentioned plate-like permanent magnet 
and the B section may be in agreement It is desirable to consider as the configuration 
equipped with the rotator which comes to magnetize a slit section permanent magnet. 
However, Z is the number of pole gears. Moreover, it is good also as a configuration 
which does not equip U typeface slit section with a permanent magnet. It consists of the 
approximately cylindrical magnetic substance of outer-diameter 2r which prepared the 2Z 
piece slit which at least one side by the side of a periphery or inner circumference 
connected in the narrow width section in pitches [ radial ], and the slit section of a 2Z 
piece slit is filled up with a bond magnet or a permanent magnet. Moreover, by the 2Z 
piece slit The radial length of the pole section which changes with the 2Z piece magnetic 
substance formed It is referred to as a. n It can also constitute so that it is referred to as 
one or more positive integers, m= 1, 2 or 3, k= 1, or 2, and it may be a>=pir/2Z, and Z=m 
(3n** 1), Z=k (4n** 1), or Z=k (5n**2) may be filled and the 2Z piece above-mentioned 
pole section may be magnetized by heteropolarity on the periphery by turns. With in this 
case, the permanent magnet which that direction length of a revolving shaft of 
abbreviation [ the cylindrical shape-like magnetic substance, ] was in the hole of that core 
by carrying out in the above-mentioned cylindrical magnetic substance, and inserted in 
the permanent magnet, and the 2Z piece slit section was also filled up with the permanent 
magnet, and was inserted in the main hole to the both ends of the cylindrical shape-like 
magnetic substance The pole pitch of Z pieces shifts the two magnetic substance of each 
other prepared in pitches [ poles / Z / which were made into the shape of abbreviation 
isomorphism at the pole configuration each configuration of whose is 2Z piece of the 
cylindrical shape-like magnetic substance in a radial ] 1/2 to radial [ the ] so that it may 
be made to stick. It is desirable to consider as the configuration which have arranged, and 
it is made for each of those poles of Z pieces to lap with the 2Z piece pole section of the 
above-mentioned cylindrical shape-like magnetic substance every other piece, and was 
magnetized two poles in the direction of a revolving shaft. Moreover, as shown in 
drawing 4 , prepare a permanent magnet in the centrum at the cylindrical magnetic 
substance of the 2Z piece pole which the periphery connected by details, and the Z poles 
shift the magnetic substance of each other which had the Z poles in radial [ which was 
stated for the preceding clause ] 1 / 2 pitches (180degree/Z). So that the pole may lap 
with the 2Z piece pole of the cylindrical magnetic substance every other piece It is 
desirable to make it stick, to make each of the magnetic substance with the Z pole fix an 
approximate circle tabular permanent magnet in the said alignment, to make each of this 
permanent magnet fix disc-like magnetic-substance York further, to connect these York 
with the revolving shaft which consists of the magnetic substance, and to be magnetized 
in the direction of a revolving shaft at least. 
[0006] 

[Function] In the above configurations, if the sufficiently large sum of the radius lay 


length of the slit is taken in order that the magnetic flux generated from the permanent 
magnet (bond magnet) with which the slit section radial [ the ] was filled up may gather 
for the magnetic pole on a periphery, if the large sum of the die length of the two radial 
slit sections of a U character-like slit is taken rather than the magnetic pole width of face 
on a periphery, flux density of a magnetic pole can be enlarged like the conventional HB 
mold. And in order for flux density to serve as zero in the contiguity section of N pole 
and the south pole since N pole and the south pole are arranged by turns, and to be 
reversed, compared with an HB mold, it becomes distribution of the form near a sine 
wave, and becomes advantageous to the reduction in vibration at the time of motor 
rotation. Moreover, since the thing of an HB mold serves as the so-called three- 
dimension magnetic path to which magnetic flux passes through the inside of a stator 
core to rotator shaft orientations, after interlinking with a stator coil the magnetic flux in 
which the permanent magnet type dynamo-electric machine by this invention appeared 
from N pole of a rotator to magnetic reluctance becoming large in a flat surface 
perpendicular to a rotor axis, it can return to the south pole of a rotator. Therefore, since 
magnetic-path length does not need to become short, either and magnetic flux does not 
need to pass it along a laminating griddle in the direction of a revolving shaft compared 
with the thing of an HB mold, magnetic reluctance also becomes small. Moreover, since 
N pole and the south pole cover the overall length of a stator and an opposed face product 
with the stator magnetic tooth seen from the rotator can also counter, torque also 
increases. In addition, in the thing of an HB mold, it is half-pitch gap ****** of a rotator 
magnetic tooth at the die length of 2 about 1/. 
[0007] 

[Example] Each example shown in drawing 1 - drawing 1 1 below explains this invention 
concretely. 

Example 1 : Drawing 1 thru/or drawing 2 explain the configuration of the example 1 of 
this invention, the thin electromagnetism to which a rotator Rl changes from the 
magnetic substance as drawing 1 is the cross-sectional view having taken out and shown 
the rotator of an example 1 and it is shown in this drawing, although a griddle is pierced 
with a press, and it considers as a rotator or iron powder can really be made from 
sintering etc. with shaping Are the rotator which changes from the magnetic substance of 
the shape of a cylindrical shape with the hole which can penetrate a revolving shaft to a 
core, and the periphery is approached. Prepare slit 19al-19an in a radial in pitches, such 
as 2Z piece, and these slits are connected by suitable die length (depth) every other piece. 
Form the slit 20 of the shape of Z character [ U ], and these Z U character-like slits 20 are 
filled up with the bond magnet 21. By magnetizing the magnetic substance B of the 
width-of-face section of U character spacing in case the U character slit 20 adjoins the 
magnetic-substance section A surrounded on U character-like the inside and a periphery 
so that it may become heteropolarity in the periphery section respectively, N pole and the 
south pole consider as the permanent magnet type dynamo-electric machine which has Z 
logarithms by turns on the periphery. According to the structure of this invention, flux 
density of a magnetic pole can be carried out more than the flux density of the permanent 
magnet itself by taking the large sum of radial slit section die length of two pieces of a U 
character slit from the die length which broke the periphery length by 2Z, i.e., magnetic 
pole width of face. In addition, it replaces with a U character-like bond magnet, and you 
may make it equip the U character-like slit 20 with a permanent magnet. Drawing 2 


separates an air gap to Stator S, the permanent-magnet type dynamo-electric machine of 
the example 1 which incorporated and constituted the rotator Rl shown in drawing 1 is 
shown, and Stator S can use the same thing, if the number of teeth of a rotator is 
combined with Z pieces with the conventional HB mold stepping motor. Therefore, 
casing 12 and bearing 13 and 14 attached and showed the same sign as the thing of 
drawing 14 , 

[0008] Example 2: The thing of this example is constituted as shown in drawing 3 . That 
is, two rotator components 15a and 15b of the same structure as the rotator Rl shown in 
drawing 1 are pinched for 180 degrees / disc-like permanent magnet 16 which shifted Z 
times, has arranged and was magnetized two poles in the middle of each other in the 
shape of sandwiches, and the rotator R2 connected with the revolving shaft is constituted 
combining the same stator S as drawing 2 . The thing of this example can expect the 
effectiveness by the configuration of an example 1 , and reinforcement of the further 
magnetism by the thing of the conventional HB mold. Namely, the contents fit into the 
periphery of the disc-like permanent magnet 16 which carried out 2 pole magnetization in 
the thing of this example, and the outer diameter is below a rotator outer diameter. Two 
rotator components 15a and 15b which the thickness is the same magnetic substance as 
the thickness of above-mentioned 2 pole magnet, has the 2Z piece slit of pitches [ radial 
direction ], double a slit location with the magnetic substance connected by details with 
the outer diameter or bore, and are shown in drawing 3 If it connects magnetically, since 
the magnetic flux of the permanent magnet 16 of 2 pole magnetization of the thing of an 
HB mold will reach the whole rotator R2 and the permanent magnet is moreover 
contained in the U character mold, the magnetic leakage flux between N pole and the 
south pole also serves as little powerful N and S mutual magnetization rotator. 
[0009] Example 3: It is that with which the rotator was prepared in the 2Z piece (Z= 4 [ 
in this case ]) slit 17al to 17a8 by the magnetic griddle in the shape of a chrysanthemum, 
and that periphery connected the thing of this example by details as shown in drawing 4 , 
and a slit is filled up with the permanent magnets 18al to 18a8, such as a plastics magnet, 
and a rotator R3 is constituted. If 2Z piece (they are eight pieces at n= 4 in this case) 
radius lay length which sets the die length of 2r and rotator shaft orientations to L, and 
can do an outer diameter to a 2Z piece slit at this time is set to a, the relation between 
a>=pi r / 2Z will be filled, and the periphery section of the 2Z piece above-mentioned 
pole will be magnetized alternately with N pole and the south pole. The magnetic pole 
width of face which is the pole of a rotator periphery is 2pirL/2Z, and the normal of a slit 
section magnet and the area of the direction of a right angle are aL(s), and in order for 
magnetic flux to occur from the magnet of both sides and to centralize magnetic flux on 
2pirL/2Z enough, they are set to a>=pi r / 2Z that what is necessary is just 
2aL(s)>=2pirL/2Z. Although the pole is abbreviation isomorphism-like in the rotator R3 
which shows rotator R3' shown in drawing 5 to drawing 4 , it is what deformed so that 
the inner circumference might connect in the narrow width section 19, and even if 
constituted in this way, it can become N and S mutual magnet. Although the rotator of an 
example is a rotator effective in the so-called permanent-magnet type stepping motor ( 
drawing 8 ) of a clo-pole mold stator, it can also be used combining the stator of the 
conventional HB mold stepping motor. In this case, in the case of 2 phase stepping motor, 
the relation of (7) types shown by the following (several 1) is materialized. 
[Equation 1] 


90° 
Z 


' 360° 
4m 



(7) 


Moreover, in the case of a three-phase-circuit stepping motor, the relation of (8) types 
shown by the following (several 2) is materialized. 
[Equation 2] 


Furthermore, in the case of 5 phase stepping motor, the relation of (9) types shown by the 
following (several 3) is materialized. 
[Equation 3] 


Although relational expression with the 2Z was shown in the above-mentioned (7) - (9) 
type, the angle and the 2nd term in which, as for the 1st term of the right-hand side, the 
main lobe of a stator constitutes a step angle are the location of a rotator magnetic tooth 
with the left part nearest to [ all ] the main lobe, and the right-hand side also expresses a 
step angle. When this (7) - (9) type is arranged, it is Z=m (3n**l). 
Or it becomes Z=k (4n** 1) or Z=k (5n**2), and it is necessary to fill the relational 
expression of this Z. 4 phase stepping motor is contained in the formula of Z in 2 phase 
machine in part. Here, n sets 1, 2 or 3, and k as one or more positive integers, and m sets 
them to 1 or 2. 

[0010] next, drawing 1 - or - drawing 4 ~ the magnetic path when combining a rotator 
with a stator is explained. The rotator shown in drawing 1 or drawing 4 by this invention 
is considered as the configuration which can expect bigger torque than the PM mold 
stepping motor conventional by combining with the stator of PM mold instead of the 
rotator of PM mold stepping motor which is the conventional technique shown in 
drawing 12 . As it was mentioned above, it is because flux density can be made higher 
than the flux density of the permanent magnet itself by centralizing the magnetic flux of a 
permanent magnet on a magnetic pole. Since the stator of PM mold is a clo-pole mold, 
even if it combines with the rotator shown in drawing 4 , since the magnetic flux which 
came out from the N pole can return to the adjoining south pole immediately through the 
stator magnetic path of the clo-pole, it is very effective. However, since the magnetic flux 
which came out from N pole cannot necessarily return to the adjoining south pole after 
passing along a stator magnetic path, as shown in drawing 7 when combining with the 
stator of the conventional HB mold stepping motor, in the case of the structure of 
drawing 4 , a magnetic path may open, and effectiveness falls in that case. Although PM 
mold is naturally effective in the thing of the structure of drawing 1 , since a magnetic 
path turns into a closed magnetic circuit as the alternate long and short dash line surely 
showed as an HB mold stator also shows to drawing 6 , it can be extremely called large 
invention of the use range. In addition, each rotator shown in drawing 1 , drawing 6 , and 
drawing 7 is an example at the time of being referred to as Z= 16. 
[001 1] Example 4: The vertical section front view in which drawing 8 shows the 
configuration of the example 4 of this invention, and drawing 9 are the decomposition 


perspective views of each component of drawing 8 . As the thing of this example 
prepares what made this ** mostly the magnetic-flux distributor 22 which had the Z poles 
in the direction of a periphery, or 23 at the pole configuration the pole configuration of 
whose is 2Z piece of drawing 4 in both the sides in Rota 21 of the example 1 shown in 
drawing 1 and it is shown in drawing 9 The pole pitch of Z pieces shifts two magnetic- 
flux distributors 22 or 23 1/2, and it is made to stick to the 2Z piece pole of Rota of 
drawing 1 , and fixes in the rotor-shaft 24 grade which consists of non-magnetic material, 
and two poles are magnetized to shaft orientations and it considers as Rota. In addition, 
the magnetic-flux distributor 23 ** one griddle half-partially, and forms it. Although the 
case where it constituted from drawing 9 so that it may face across Rota 21 by the 
magnetic-flux distributor 22 and the magnetic-flux distributor 23 from which structure is 
different was illustrated, you may constitute so that it may face across Rota 21 by the two 
same magnetic-flux distributors 22 or the magnetic-flux distributor 23. Two poles of 
permanent magnets are magnetized in the direction of a revolving shaft, and the work 
carries out distribution supply of the magnetic flux so that it may become N pole and the 
south pole from the both sides of 2Z piece magnetic-substance Rota York every other [ of 
the 2Z piece pole ] piece with the Z poles about what received the magnetic flux of a 
permanent magnet by the above-mentioned magnetic-flux distributor 22 or 23. Since the 
permanent magnet between 2Z piece slots is magnetized in the direction of a revolving 
shaft at this time, the leakage between the 2Z piece poles can be prevented to some 
extent, if radial magnetization is added with the magnetization current of extent by which 
the radial magnetization only of the permanent magnet (magnet) of the slot section for 2 
Z pieces is carried out after magnetizing this invention article Rota of drawing 8 to shaft 
orientations ~ the 2Z piece magnet between slots — a radial direction — moreover, since 
the magnet of the Rota core is magnetized in the axial direction, leakage of the 2Z piece 
magnetic substance can also be prevented, and the magnetic pole of powerful Rota is 
formed. In addition, although the proposal which combines ctenidium Rota York of two 
sheets and fills up a plastics magnet with the advanced technology shown in JP,3- 
124772,U is shown, the thickness of the part which ctenidium York is bent by the shaft 
orientations from the structure, and serves as a magnetic tooth on the Rota periphery is 
decided by board thickness, the ctenidium width of face becomes thin when a pole 
increases, the pole becomes wire-like at the whole, for sending the magnetic flux of a 
permanent magnet to a tip, magnetic reluctance becomes high, and high torque cannot be 
expected. In the thing of this invention, if a shown by drawing 4 is chosen appropriately, 
this problem is solvable. Moreover, in a ctenidium, when it becomes a multi-electrode, 
since the pole is a wire-like and the location precision is deflection, there is also a 
problem that it does not come out well. Since this invention extracts a griddle with a 
press, it is accurate. 

[0012] Example 5: Drawing 10 and drawing 1 1 are the vertical section front views and 
decomposition perspective views showing the configuration of the example 5 of this 
invention, respectively. The slot section pinched with the 2Z piece magnetic substance of 
drawing 1 As shown in both the sides of the body of revolution 25 which comes to fill up 
permanent magnets, such as a plastics magnet, at drawing 10 and drawing 1 1 The 
magnetic-flux distributors 26a and 26b are 2 pitch ** carried out [ 1 / ] by the same 
physical relationship as drawing 9 . After making it stick, arranging the permanent 
magnets 27a and 27b, such as thin neodium, on outside both that side, sticking the 


magnetic substance 28a and 28b on outside both that side further and connecting this 
magnetic substance in the bore cavernous section of the 2Z piece above-mentioned pole 
with the magnetic-substance revolving shaft 29, by being magnetized to the two poles 2n 
pole is magnetized every other piece so that the magnetic flux of the permanent magnet 
of two sheets may serve as N pole and the south pole respectively, and the same 
effectiveness as drawing 8 is acquired. With the magnetic-substance revolving shaft 29, 
two permanent magnets 27a and 27b form the magnetic path containing a stator, and can 
make a powerful field. In the configuration of drawing 10 and drawing 1 1 , if a magnetic 
plate like magnetic-substance 28a (28b) is put in between magnetic-flux distributor 26a 
(26b) and permanent magnet 27a (27b), a still more powerful field can be made. 
[0013] Rota of drawing 1 which showed each example which this invention mentioned 
above - drawing 1 1 Although it can become high torque from the conventional PM mold 
motor if it is used as a substitute of Rota which carried out the bobbin volume of the clo- 
pole stator which is the conventional PM mold 2 phase machine, and magnetized the 
periphery of cylinder ring coils, such as a ferrite, to Z logarithms alternately with N and 
the south pole In order that the clo-pole of this PM mold 2 phase machine mentioned 
above may bend the ctenidium-like pole and may make it a stator bore, the homogeneity 
of an air gap is not good under the effect of the springback of the bent pole, therefore it is 
disadvantageous at vibration etc. On the other hand, if a stator is used as the conventional 
HB mold stator as shown in drawing 6 , and it combines with this invention Rota, an air 
gap will also become homogeneity and the real value of this invention will be 
demonstrated further. 

[0014] Drawing 15 is the schematic diagram which measured the flux density from the 
conventional HB mold and the permanent magnet of one magnetic pole of this invention 
R> 1, for example, drawing 1 , and becoming sine wave-like, as shown in this drawing A 
is shown by N pole of this invention, and the thing of a south pole mutual mold to 
becoming a square wave as flux density shows the thing of an HB mold to B of drawing 
15. 
[0015] 

[Effect of the Invention] Since the permanent magnet type dynamo-electric machine of 
this invention is constituted as mentioned above, it has the following outstanding 
effectiveness. 

** It can realize by high torque equivalent to an HB mold stepping motor, and the 
approach with cheap low vibration more than the conventional PM mold and low noise 
property, and multipolarization is also possible. 

** Since the opposed face product of a stator and a rotator becomes twice the 
conventional HB mold, the part and a flux linkage can be increased. 
** Since not the magnetic tooth of a convex pole but N pole and the south pole adjoin 
like an HB mold rotator, flux density is distributed in the shape of a sine wave, the 
cogging torque of stator deenergisation can be decreased, and the step angle precision at 
the time of a micro step drive also improves. 


